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L2: Entry 28 of 79 



File: USPT 



Oct 26, 



1999 



DOCUMENT- IDENTIFIER: US 5972600 A 
TITLE: Separation of active complexes 



The invention separates defined, active complexes by a physicochemical 
characteristic from complexes formed by the association of a polynucleotide 
associated with a transfecting component that increases transfection activity, 
such as a lipid, cat ionic lipid, liposome, peptide, cat ionic peptide, dendrimer 
or polycation. Active complexes that share a particular characteristic such as 
density, surface charge or particle size are separated from the excess mixing 
components. In a preferred embodiment, polynucleotide- transfecting component 
complexes are ultracentrif uged to resolve one or more bands corresponding to 
complexes having a specific polynucleotide- transfecting component interaction. 
When the transfecting component comprises a cationic liposome, gradient processed 
complexes will resolve into two primary bands corresponding to complexes formed 
either under excess lipid conditions or under excess polynucleotide conditions. 
The resolution of the complexes is substantially independent of initial charge 
ratio. Analysis of average particle size and zeta potential indicate the specific 
complexes share physical properties and therefore likely correspond to specific 
polynucleotide- transfecting component interactions. 

DEPR : 

Complexes formed with these lipids, as well as the other complexes of the 
invention, can also be separated by methods that can fractionate colloids and 
particulates based upon size and charge differences. One such technique that is 
particularly useful is electrical field-flow fractionation. This technique is 
carried out in a thin channel (circa 2 00 microns) between smooth and rigid 
electrodes such as those prepared from graphite. The sample is applied to one end 
of the channel in a flowing fluid of low ionic strength. The voltage (circa 2 
volts) is applied perpendicular to the flow. As the material flows through the 
channel the negatively charged particles are attracted to one electrode while the 
positively charged particles are attracted to the opposite electrode. The force 
attracting the particle to the respective electrode depends upon the diameter of 
the particle and its zeta potential. Particles that are moved towards the surface 
of the electrode are retained in the channel to a greater extent than particles 
that remain in the center of the channel. To separate active complex from the 
starting components one first mixes the components in the appropriate ratio. The 
mixture is then introduced into the channel. The flowing fluid carriers the 
particles through the channel; for particles of the same diameter, the particles 
with the greater zeta potential are retained to a greater extent than particles 
with a zeta potential closer to zero. For particles of the same zeta potential, 
the particles with the greater diameter are retained to a greater extent than are 
particles with a smaller diameter. In the case of the cationic lipid complexes 
formed with an excess of cationic liposomes, the complex elutes from the channel 
more rapidly than the starting cationic liposomes. In the case of the plasmid 
DNA- lipid complexes formed in the presence of excess DNA, the complex elutes more 
rapidly than the plasmid DNA. The advantage of separating the complexes using 
electric field flow fractionation is that the separation are rapid and the 
conditions can be adjusted using both the flow rate and the field strength. This 
technique lends it self to scale up. 

ORPL : 

Gershon et al . Mode of Formation and Structural Features of DN A-Cationic Liposome 
Complexes Used for Transfection. Biochemistry. 32: 7143-7151, 1993. 
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ABSTRACT : 

Novel stable, concentrated, biologically active and ready-to-use lipid-comprising 
drug delivery complexes and methods for their production are described. The 
biological activity of the complexes produced are comparable to the formulations 
prepared according to the prior art admixture method and upon purification, the 
complexes produced by the method of this invention are 50 to 500 fold more 
concentrated than the complexes formed by admixture. The method described herein 
provides for the large scale production of lipid-comprising drug delivery systems 
useful for gene therapy and other applications. 

46 Claims, 24 Drawing figures 
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L6: Entry 2 of 3 File: USPT Jul 29, 1997 

DOCUMENT- IDENTIFIER: US 5652225 A 

TITLE: Methods and products for nucleic acid delivery 



ABPL : 

The present invention provides a method for the delivery of a nucleic acid to an 
arterial cell comprising contacting the cell with a hydrophilic polymer 
incorporating the nucleic acid. The nucleic acid may be any nucleic acid, 
including antisense DNA or RNA. The nucleic acid may encode hormones, enzymes, 
receptors or drugs of interest. The nucleic acid is selected based upon the 
desired therapeutic outcome. For example, in the treatment of ischemic diseases, 
one would select a DNA encoding an angiogenic protein. The nucleic acid may be 
carried by a microdelivery vehicle such as cationic liposomes and adenoviral 
vectors. DNA encoding different proteins may be used separately or 
simultaneously . 

BSPR: 

The present invention provides a method for the delivery of a nucleic acid to an 
arterial cell comprising contacting the cell with a hydrophilic polymer 
incorporating the nucleic acid. The nucleic acid may be any nucleic acid, DNA and 
RNA, including antisense DNA or RNA. The DNA may encode hormones, enzymes, 
receptors or drugs of interest . The nucleic acid is selected based upon the 
desired therapeutic outcome. For example, in the treatment of ischemic diseases, 
the genetic material of choice is DNA encoding an angiogenic protein. The nucleic 
acid may be carried by a microdelivery vehicle such as cationic liposomes and 
adenoviral vectors. DNA encoding different proteins may be used separately or 
simultaneously . 
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